Interventions to increase condom use in crack users have had mixed results. For interventions to achieve greater success, the mechanisms of behavior change in this population need to be understood. One mechanism, the processes of change, was examined across stages of change for condom use. Results from the analysis of variance for males and females revealed that stage of change was associated with different levels of three experiential processes: consciousness raising, social liberation and self-reevaluation. However, these analyses found that male and females seem to have different patterns of behavioral process use. Specifically, females in the preparation stage were different from those in precontemplation, whereas this difference was not pronounced in males. 
Introduction
The widespread use of crack cocaine in the American drug culture has become an important public health problem rivaling that of injection drug use. Smoking crack leads to increases in highrisk sexual activities associated with HIV infection, such as high frequency of sex, multiple partners and limited use of condoms. Thus, smoking crack has been associated with the increased spread of STDs and HIV (Edlin et al., , 1994 McBride et al., 1992; McCoy and Miles, 1992; Weatherby et al., 1992; Brunswick and Flory, 1998; Semaan et al. 1998; Ross et al., 1999) . Efforts to encourage safe sexual behaviors, particularly the use of condoms during vaginal sex, have met with mixed results (Booth et al. 1993 (Booth et al. , 1994 Cheney and Merwin, 1996; Jammer et al., 1997) and one reason may be that the program was not tailored on important characteristics, such as gender.
Several studies indicate that men and women have different attitudes and perceptions about condom use. For instance, Jadack et al. found that men were twice as likely as women to report not using condoms for reasons that were related to sexual sensation, whereas women were more likely to cite reasons regarding pregnancy (Jadack et al., 1997) . Siegal et al. polled injection drug users and crack cocaine smokers, and found that for women, but not men, trading sex for drugs was associated with not using condoms, while trading sex for money was associated with using condoms (Siegal et al., 1995) . In a study that examined the determinants of condom use by African-American crack users, Williams et al. reported that women felt confident and assertive about negotiating condom use when trading sex for money (Williams et al., 2000) . Other researchers have found that although men are more likely to report using condoms than women, especially when cocaine use was involved, men have more negative attitudes about condoms than women (Lollis et al., 1996; Hser et al., 1998; Polacsek et al., 1999) .
Another reason some of the current programs have been less successful than planned may be that behaviors that are linked to condom use are not well understood. Even though some of the programs were developed using a theoretical framework [e.g. Health Belief Model and Transtheoretical Model of Behavior Change (TTM)], the investigators may not have intervened on key variables that are essential for helping people make behavior changes because this theoretical work has yet to be conducted with condom use. With a clearer understanding of the mechanisms that are linked to increasing condom use, interventions can emphasize key variables to promote behavior change.
The TTM (Prochaska and DiClemente, 1984 ) is a widely used theoretical framework for behavior change interventions. This model, based on observational studies of smokers, integrates several constructs from behavioral, psychoanalytic and cognitive theories DiClemente, 1984, 1986; DiClemente, 1993) .
One main component of the TTM is the stages of change, which represent a person's level of motivation or readiness for change (Prochaska and DiClemente, 1984; DiClemente, 1993) . Individuals in the precontemplation stage are not seriously thinking about making a change. People in the contemplation stage are seriously thinking about making a change, but not in the near future. When people are in the preparation stage, they intend to change in the near future and may have already taken some steps toward changing. Individuals in the action stage have begun engaging in the new behavior. A person reaches the maintenance stage after they have engaged in the new behavior for a continuous period of 6 months.
Another important component of the TTM is the processes of change. Transition through the stages is mediated by the processes of change, which represent strategies and techniques that an individual engages in when modifying a behavior DiClemente, 1993) . Studies have shown that the cognitive and behavioral steps people take when changing their behavior is associated with their current stage of change (Prochaska and DiClemente, 1984; DiClemente, 1993; Prochaska et al., 1994) . According to the smoking literature, in the earlier stages of change, people engage in the experiential processing more than behavioral. This pattern has been found across a variety of behaviors besides smoking, including alcohol use and contraceptive use (Grimley, 1994; Snow et al., 1994) .
The experiential processes have been identified as consciousness raising, dramatic relief, selfre-evaluation, environmental re-evaluation and social liberation, while the behavioral processes are helping relationships, stimulus control, counterconditioning, reinforcement management and self-liberation (Prochaska and DiClemente, 1984; Prochaska et al., 1994; DiClemente, 1993) .
The processes of change have received adequate exploration in the smoking realm, but only two studies have been published that examine process use for condom use (Grimley et al., 1992; Redding and Rossi, 1993) . Both of these studies found a different pattern of process use than had been found for other health-related behaviors (Grimley et al., 1992; Redding and Rossi, 1993) . Although results from these studies could inform interventions, neither of these studies tested for gender differences in process use.
Based on these observational studies, researchers have developed interventions to maximize process use during specific stages of change to help people progress to the next level of readiness. Similar work is necessary to understand the complex behavior of condom use adoption.
Observational studies are needed to explore the mechanisms involved in being more or less ready to adopt condom use as a permanent behavior and researchers can develop programs based on those mechanisms to help motivate people to use condoms. For instance, it has been shown that for smokers, consciousness raising, an experiential process, is particularly important for those in the precontemplation stage for smoking cessation (DiClemente et al., 1991) , especially to increase motivation (Pollak et al., 1999) . Smoking interventions have capitalized on this mechanism when trying to get smokers in the contemplation stage to think about the consequences of their smoking to increase their motivation to stop smoking. This same process may or may not be relevant for condom use adoption in crack users, however.
This area of research is relatively unexplored. In view of the limited number of studies that have examined the processes of change in relation to condom use in general, the purpose of the current study is to improve the understanding of what differentiates someone who uses condoms every time with his/her partner from someone who has no interest in using condoms. Specifically, the aim of this study was to (1) determine whether people in different stages had different levels of experiential and behavioral process use, and (2) if this pattern was the same for male and female crack users.
Understanding the relationship between the processes of change and a person's stage of change can help researchers design interventions aimed at increasing condom use. This can be accomplished by targeting men and women whose stage of change for adopting condom use has been identified, with interventions that maximize the appropriate process use for their gender and that stage of change.
Methods

Sample
This was a cross-sectional study. The data were collected from participants who lived in Wash-ington, DC, Immokalee, FL and Miami, FL who were using drugs and at high risk for HIV infection. Both male and female participants were recruited at each study site using targeted sampling (Waters and Biernacki, 1989) . Three high-risk neighborhoods were identified in all sites. These areas had a higher incidence of reported arrests for drug sales, and reports of drug overdoses, prostitution, sexually transmitted diseases and HIV infection. In the targeted areas, drug use was confirmed by key informants and by ethnographic observation.
Eligibility criteria were being at least 18 years of age, self-reporting having had vaginal sex in the previous week, willing to sign an informed consent form and self-reporting crack or cocaine use in the past week. Self-reported drug use was verified by urine samples tested for opiate or cocaine metabolites with the 'ON-TRACK' drug test. All study forms and procedures were approved by the committees for the protection of human subjects at each study site. Respondents were paid a small gratuity ($20) for their time.
Records for the number of people screened for eligibility were kept for the DC site only, where 54% of those screened were eligible for participation. The major reason for ineligibility was that individuals had engaged in sexual activity less than 3 times in the past 30 days (81%). We assume participation rates were similar for the Florida sites, as the populations were similar in make-up.
Data collection and measures
The Sexual Risk Reduction Questionnaire (SRRQ), a face-to-face interview, was used in the study. Reliability for the questionnaire has been established through a 48-h test/re-test study (Weatherby et al., unpublished) . The SRRQ includes sociodemographic variables, drug use history, HIV status, health status, sexual behaviors, attitudes, beliefs and intentions related to condom use, as well as stages of change and processes of change. Sexual behavior and condom use data were collected for main, casual, new and trading partners. This algorithm was adapted from items developed by Prochaska et al. . See Figure 1 .
Stage of change for condom use has been measured in previous studies by assessing when people plan to start using condoms (Grimley et al., 1995) , where stating that they will start using condoms sometime in the next 6 months is viewed as a weaker intention than vowing to start using condoms in the next 30 days. This study reversed these time frames because the interest was not in when people would start using condoms, but rather when they would plan to use condoms every time with their partner. Thus when a participant stated that he/she planned to use a condom every time for the next 30 days, this was viewed as less committed than someone who stated that he/she planned to use condoms every time for the next 6 months. It is thought that this wording gave a more accurate read of intentions for using condoms consistently. Definitions of the stages of change based on these questions are illustrated in Table I .
Processes of change
The processes of change were assessed using a 40-item measure that was adapted from the Process of Change Questionnaire developed by Prochaska et al. (Prochaska et al., 1983) . The interviewer introduced the process use questions to the participants as 'thoughts, feelings and behaviors about things they do to try to remember to use condoms'. Given the number of items in this scale, a more parsimonious strategy was used. Interviewers randomly assigned participants to answer the process items for one of five types of partners (main, casual, new, trade sex for crack or paying). Because the partner types for processes of change and stage of change were slightly different, five new categories were made. For this analysis, 'spouse' and 'like a spouse' were coded as 'main partner', 'close friend' and 'friend' were coded as 'casual partner', 'acquaintance' was coded as 'new partner', and 'commercial' was coded as such. The category 'other' was dropped. All respondents who designated their partner as a 'spouse' or 'like a spouse' were coded as a 'main' partner, all other partner categories were coded as 'casual' partners.
The experiential processes consisted of 18 items that included the following subscales: consciousness raising (four items, α ϭ 0.74), environmental re-evaluation (two items, α ϭ 0.52), dramatic relief (four items, α ϭ 0.71), social liberation (four items, α ϭ 0.65) and self-reevaluation (four items, α ϭ 0.76). The behavioral processes measure consisted of 20 items that included helping relationships (three items, α ϭ 0.60), stimulus control (three items, α ϭ 0.77), counterconditioning (five items, α ϭ 0.71), reinforcement management (two items, α ϭ 0.72) and self-liberation (five items, α ϭ 0.73). Another subscale, interpersonal systems control, was deleted because of an unacceptably low α. Sample items from the scales are listed in Table II .
Exploratory factor analysis was conducted with varimax rotation and 11 factors specified. For each of the experiential and behavioral subscales the items for each subscale loaded strongly (β ജ 0.40) on one factor only and not strongly on any other factor (β ഛ 0.30). To be consistent with other studies that have investigated the processes of change, all subscales were included. 
Analyses
All data were analyzed using SAS version 6.12 for Windows (SAS Institute Software) and SPSS (Statistical Package for the Social Sciences) version 8 for Windows, and used α Ͻ 0.05 criterion as the level of significance. Before any of the main analyses were conducted, two multivariate analyses of variance (MANOVA) were conducted. Because previous studies (Bowen and Trotter, 1995; Anderson et al., 1996; Rhodes and Malotte, 1996; Harlow et al., 2001 ) have found differences in condom use based on partner type, the association of partner type and stage of change on process use was examined. One set of tests examined whether people who claimed having a main versus a casual partner had statistically different levels of process use by stage of change. Thus the interaction of stage and partner type was tested for the five experiential processes and behavioral processes simultaneously. If the interaction of stage and partner type was significant for either the experiential or the behavioral processes, the analyses were conducted by partner type. This same test (MANOVA) was conducted for the interaction of gender and stage of change. To examine the relationship between the stage of change and the processes of change for condom use, two separate MANOVA analyses of variance were performed for the subscales of experiential and behavioral processes. If the MANOVA was 546 significant, univariate analyses were examined. Tukey's post-hoc pairwise comparisons were used to determine if individuals in the precontemplation stage had lower levels of experiential and behavioral process use than those in other stages of change as has been shown in previous studies. In addition, it was hypothesized that people in the action and maintenance stages would have higher levels of behavioral process use and lower levels of experiential process use than those in other stages.
Results
Participant characteristics
Data was collected from 321 participants between January 1997 and December 1997, from participants in Miami, FL, Immokalee, FL and Washington, DC. Mean age of the participants was 37 years of age (range 19-67) . Approximately 52% of the sample were male. Overall, 69% of participants were African-American, 11% were hispanic/latino and 18% were white.
Level of education for participants did not vary across the sites. Less than half (45%) reported having attained a high school education, with 36% reporting a high school diploma or a GED and 19% reporting some college. Almost half (48%) reported that they were not working or unemployed and more than half (57%) reported their average monthly income was less than $600. The majority were not married (82%) and the same percent reported having a main partner. All participants reported smoking crack cocaine in the 30 days prior to being interviewed, with 96% testing positive for cocaine on a urine test. Approximately 9% reported knowing that they were HIV-positive.
Stage frequencies
Participants were asked staging questions about their past three sexual contacts. In this analysis, the partner for only the most recent sexual encounter was used. As a result, 339 participants (55%) were randomly assigned to answer the process questions for one of the partner types who participated in that encounter. Sixteen data sets were incomplete and, therefore, were dropped. Because only two participants were in the contemplation stage, that stage was also dropped from the analyses. Other studies also have had few people in the contemplation stage for condom use (Anderson et al., 1996; Stark et al., 1998) . Thus, 321 (81%) participants with complete data were included in the final analysis.
(We also analyzed the data by collapsing the two participants in the contemplation stage with the preparation stage; however, it did not change the significance of any of the findings and minimally changed the means).
Of the individuals who were assigned to answer the process questions about a main partner (n ϭ 144), 37% were in the precontemplation stage for using condoms, 8% were in preparation, 16% were in action and 40% were in maintenance. Of those who were assigned to answer the process questions about a casual or commercial partner (n ϭ 177), 22% were in the precontemplation stage for using condoms, 7% were in preparation, 27% were in action and 45% were in maintenance. Type of partner was associated significantly with stage of change where those who had a main partner were more likely to be in precontemplation and those with a casual partner were more likely to be in maintenance, χ 2 (3, N ϭ 321) ϭ 11.15, P Ͻ 0.01.
Of the males, 32% were in precontemplation, 7% were in preparation, 25% were in action and 36% were in maintenance. Of the females, 25% were in precontemplation, 8% were in preparation, 19% were in action, while 49% of them were in maintenance. Males and females did not differ significantly on their stage of change, χ 2 (3, N ϭ 321) ϭ 5.55, P Ͻ 0.14.
Multivariate analyses testing for pattern difference for main and casual partners
MANOVA was used to test whether people who claimed having a main partner had different levels of process use based on their stage of change compared to those who claimed having a casual partner. Results indicate that people who had a main partner had similar patterns of experiential process use, all five subscales analyzed simultaneously, across the stages of change as those who claimed having a casual partner, F(15,826) ϭ 1.28, P Ͻ 0.21. Similarly, the interaction of stage of change and partner type was not significant for behavioral process use, F(15,846) ϭ 1.14, P Ͻ 0.31. Main effects of partner type also were not significant, but stage of change was (data not shown). Therefore, based on the multivariate analyses, the current analyses were not conducted for main and casual partners separately.
Multivariate analyses testing for pattern difference for males and females
MANOVA was used to test whether males had a different pattern of process use across the stages of change compared to females. Results indicate that males had similar patterns of experiential process use across the stages of change as females, F(15,826) ϭ 0.91, P Ͻ 0.55. The interaction of stage of change and gender was significant for behavioral process use, however, F(15,846) ϭ 2.12, P Ͻ 0.007. Specifically, males differed from females in their patterns of helping relationships across stages of change, F(7,305) ϭ 2.71, P Ͻ 0.05 and in their patterns of counterconditioning across the stages of change, F(7,305) ϭ 7.14, P Ͻ 0.0001. In both sets of multivariate analyses, both stage of change and gender had a main effect for explaining the variance in experiential and behavioral process use although main effects should not be interpreted in light of a significant interaction. Therefore, based on the multivariate analyses, the current 
Stage of change comparisons of process use
Results from the analysis of variance for 165 males and 156 females revealed that stage of change was associated with different levels of three of the five experiential processes, i.e. consciousness raising, social liberation and self-re-evaluation, and that stage of change was associated with different levels of all five of the behavioral processes. Tukey's post-hoc pairwise comparisons were conducted for each group of processes. (See Tables III and IV for means.) While there were not statistically significant 548 differences between males and females in their use of experiential processes, their patterns of use varied, particularly in the early stages where motivation is low. Men had a higher use of 'environmental re-evaluation' in the precontemplation and preparation stages with all the experiential processes rising and converging in the action and maintenance stages. Women had a higher use of 'dramatic relief' in the precontemplation stage, with all experiential process use rising and converging in the preparation stage. All of the behavioral processes were associated significantly with stage for both males and females, but the patterns of use varied by gender, particularly in the preparation stage. For women, all of the behavioral processes increased and converged in 
Discussion
Results indicate that individuals in this study had significantly different levels of experiential and behavioral processes of use depending on their stage of change. However, patterns of process use for condom use appear to differ from those patterns found in smokers. In the early stages, behavioral process use is lower than experiential process use and increases in the later stages. While experiential process use is higher than behavioral process use in the early stages, it does not 'peak' and decline, rather, it continues to increase along with the behavioral processes into the later stages. While 549 this pattern varies from that found in other healthrelated behaviors, it is similar to the findings in previous studies on condom use (Grimley et al., 1992; Redding and Rossi, 1993) . A recent critique questions the predictive ability of the model for staging across a variety of behaviors (Whitelaw et al., 2000) . Although males and females did not differ statistically on their use of experiential processes, their patterns of use are not exactly the same, particularly in the early stages (see Tables III  and IV) . Small sample sizes may account for the lack of statistically significant results. However, an important finding in this study is that male and females appear to have different levels of behavioral process use based on their stage of change. This finding is consistent with other studies about their attitudes, perceptions and beliefs about condoms (Siegal et al., 1995; Lollis et al., 1996; Jadack et al., 1997; Hser et al., 1998; Polacsek et al., 1999; Williams et al., 2000) .
All five of the behavioral processes were associated significantly with stage for both males and females. Males and females in the precontemplation stage differ from those in the action and maintenance stages on most of the behavioral processes. The gender differences emerge for males and females in the preparation stage. Women in the preparation stage differ from women in the precontemplation stage, but this finding was not replicated for the males. This may indicate that the process of adopting condom use may be a slower, more complex behavior change for women than it is for men. Further, this may indicate that men and women prepare differently for making a commitment to using condoms consistently.
Because people in the precontemplation and contemplation stages present the most challenges for behavior change interventionists, researchers would want to design studies which incorporated stage-based counseling that emphasized the differential processes that are used by men and women. For example, role model stories or brief videos about contracting HIV/AIDS (dramatic relief) may be more effective in motivating women, while an emphasis on the social acceptability and the impact on others (environmental re-evaluation) may be more effective in motivating men to begin thinking about condom use. For women in the preparation stage, the shift in emphasis may be on the selfre-evaluation processes, whereas with men the emphasis may still be on the environmental reevaluation processes. For both men and women in the action and maintenance stages, all of the experiential processes appear important, so couples counseling or group sessions incorporating all the of them should be effective in increasing their motivation.
Past research has shown that to help people progress to later stages of readiness, increases in motivation may help increase behavioral process use (Pollak et al., 1999) . It appears that a motivational counseling approach should be used particularly with men who do not show the expected rise in behavioral process use in the preparation stage.
For instance, interventionists can tailor the advantages of changing condom use behavior for men and women. For men to increase their behavioral process use, a motivational approach could emphasize the importance of finding other ways to satisfy sexual urges besides having sex without a condom (counterconditioning) and of the importance of carrying a condom with them at all times (stimulus control). Again, in the action and maintenance stages, both men and women used higher levels of the same processes (self-liberation and helping relationships) so couples or group sessions could be effective. In a recent large multisite study, The CDC AIDS Community Demonstration Projects Research Group (CDC AIDS Community Demonstration Projects Research Group, 1999) stage-based role model stories and condoms were distributed, and these investigators reported significant progression to higher stages of condom use for vaginal sex, over time.
Attempting to change sexual behaviors presents a difficult challenge, but changing condom use seems even harder. In spite of the known protective benefits of condom use, people in general have negative attitudes towards condoms, and men and women have different views of condom use. This may explain, in part, why in this study and the two others that examined processes, the experiential (affective/cognitive) processes remain high in the action and maintenance stages. It is possible that more emotional and cognitive (experiential) activities are necessary throughout acquisition and maintenance than are required for smoking cessation and some other health related activities. While many health-related behaviors are under individual control, including the use of most contraceptives, condom use is an overt behavior that involves both individuals. Each of two sexual partners may be in different stages about condom use and changing the attitudes of one person may not be sufficient. In addition, sexual activity is more emotionally charged than other behaviors where a decrease in the affective/cognitive processes in the action and maintenance stages has been seen. This factor may have a strong impact on the difference seen in the patterns of process use for the adoption of consist-ent condom use and those found for other health related behaviors.
Limitations
The results of this study should be viewed with caution. The data are cross-sectional, and, as such, no causal relationship can be inferred between the processes of change and stage progression. Also, in this study, the staging algorithm contained a subtle wording change that may have affected the way that stage was measured. It is not clear whether this change had an impact on the low number of people in the contemplation stage; however, other researchers have had similar findings (Anderson et al., 1996; Stark et al., 1998 ). It appears that most people are either not thinking about using them at all or are doing so already; however, that does not preclude interventionists from using the model to measure condom use. Rather, when this is known, it implies that interventions can be designed to target motivation to use condoms for precontemplators and others in the early stages, and reinforcement of condom use for those in the action and maintenance stages.
In addition, the model and these constructs were developed based on individual behavioral processes, and do not account for the dual nature of sexual relationships. This factor also may limit the model. An individual may be in a given stage because of their partner's attitude about condoms, not his/her own. This could be particularly true for people who are trading sex for drugs, money or food and a place to live. Stage of readiness may change, not because a person's attitude changed, but because the relationship changed.
One strength of this paper is that it uses data from a study that was a large, multi-site, multiethnic sample that is 65% African-American, which includes hispanics and whites, and both males and females. This study sample is unique because it is the first study examining these constructs whose participants were recruited from their neighborhoods and were current crack users who were not in treatment. A further strength of the study is that individuals were assigned to risk level groups, stages of change, based on a previously tested model.
551
Conclusions
TTM provides a framework for integrating important constructs associated with behavior change and the application of those factors to interventions (DiClemente and Prochaska, 1982; Prochaska and DiClemente, 1983) . Interventions that are sensitive to an individual's readiness to change and the processes that facilitate movement in readiness may result in a more efficacious program. Using the model to enhance the design, implementation and evaluation of intervention programs could improve the ability to achieve behavior change in populations at high risk for HIV infection.
It is important for researchers to carry the model a step further by investigating avenues for applying the processes to achieve behavior change. Future research should use counseling programs which incorporate the processes of change and stages of change into the sessions as is being done in the previously mentioned longitudinal study. Future research should attempt to capitalize on what we know about gender differences in the patterns of process use as they consider either an individual or a 'couples' approach. Researchers should examine other constructs as well, such as self-efficacy and outcome expectancies, for example, to gain further insight into this complex behavior.
